Chinchillas (Chinchilla lanigera) are nocturnal foragers that live in communal burrows and are native to the rocky slopes of the high Andes. However, wild chinchillas are endangered as they have been overhunted by humans for food and fur and preyed upon by European species introduced into their habitat. Captive chinchillas have been bred successfully in the USA and Russia over the last 80 years. Since the 1950s, chinchillas have been a common animal model in otitis media and other otic diseases (Rosowski et al., 2006) . They are also popular as pets and are widely available to the public in pet stores. To our knowledge, the bacterial faecal flora of chinchillas has been only studied by Worthington & Fulghum (1988) , whose method of identifying isolated strains was based solely on physiological and biochemical characteristics. In this study, 16S rRNA gene and hsp60 sequences were used to classify strains isolated from chinchilla faeces.
Over the last 5 years, 12 novel Bacteroides species have been proposed. Of these, nine were from the human intestine (Bakir et al., 2006a, b, c; Hayashi et al., 2007; Kitahara et al., 2005; Robert et al., 2007; Song et al., 2004) and three were from the chicken caecum (Lan et al., 2006) . It is important to isolate and identify novel bacterial strains to gain understanding of the faecal composition of other animal species. Here, we report two novel species of the genus Bacteroides from chinchilla faeces.
The chinchillas were kept at a laboratory for experimental animal science in Tokyo, Japan. They were housed in individual metal cages (38656622 cm, width6depth6 height) in an animal room maintained at a constant temperature (20-25 u C). The animals were provided with
The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene sequences of strains ST170
T , ST180 and ST28 T are AB531490, AB531491 and AB531489, respectively, and those for their partial hsp60 sequences are AB547549, AB547550 and AB547559, respectively. daily light (14 h, 6 : 00-20 : 00) and fresh tap water and commercial food pellets for chinchillas (Funabashi Farm Co., Chiba, Japan) ad libitum. After collecting the faecal samples, 0.05 g sample was immediately suspended in dilution buffer and 50 ml of the 10
26
, 10 27 and 10 28 dilutions were plated on Eggerth Gagnon (EG; Merck) agar and BL agar (Nissui), each supplemented with 5 % horse blood, which were incubated for 2 days at 37 u C in a rectangular jar with an AnaeroPack (Mitsubishi Gas Chemical Company). Isolates were subcultured on EG agar at 37 u C for 2 days in an anaerobic jar (Hirayama Manufacturing Corporation) filled with 100 % CO 2 . A total of 94 strains of Gram-negative anaerobic rods (67 of the genus Bacteroides and 27 of the genus Parabacteroides) were isolated from faeces of four healthy chinchillas (one 11-year-old female, one 11-year-old male and two 2-year-old females). Strains ST170 T , ST180 and ST28 T were isolated from two 2-year old females (on BL agar and EG agar) and one 11-year old male (on BL agar), respectively, from 10 28 -diluted faecal samples.
Bile resistance was tested on GAM agar (Nissui) supplemented with 2 % Bacto oxgall (Difco). Other physiological, biochemical and enzyme activity tests were performed using the API 20A and API rapid ID 32 systems (bioMérieux), according to the manufacturer's instructions with incubation at 37 u C in an anaerobic jar. Nearly complete (1500 bases) 16S rRNA gene sequences were determined as described previously (Kitahara et al., 2005) . Partial hsp60 sequences were amplified by PCR using primers H729 (59-CGCCAGGGTTTTCCCAGTCACGA-CGAIIIIGCIGGIGAYGGIACIACIAC-39) and H730 (59-AGCGGATAACAATTTCACACAGGAYKIYKITCICCRAA-ICCIGGIGCYTT-39) (Sakamoto et al., 2010) . PCR products were sequenced using a BigDye Terminator cycle sequencing kit and an ABI PRISM 3130 Genetic Analyzer (Applied Biosystems). Sequences of the closest recognized relatives of the isolates were retrieved from public databases. Phylogenetic analysis was performed using CLUSTAL X version 1.83 (Thompson et al., 1997) and a phylogenetic tree was constructed according to the neighbour-joining method (Saitou & Nei, 1987) . The topology of the tree was evaluated by a bootstrap analysis with 1000 replicates using CLUSTAL X. Minimum-evolution, with Kimura's two-parameter model (Kimura, 1980) , and maximum-parsimony phylogenetic trees were inferred using MEGA version 4.0 (Tamura et al., 2007) . For DNA-DNA hybridization, DNA was extracted from cultures prepared in GAM broth after 12 h at 37 u C as described previously (Kitahara et al., 2005) and purified by the methods of Saito & Miura (1963) . Levels of DNA-DNA hybridization were determined by the method of Ezaki et al. (1989) using photobiotin and microplates. Hybridization was performed at 45 u C for 18 h. The DNA G+C content was determined as described previously (Kitahara et al., 2005) .
The isolates were obligately anaerobic, non-spore-forming, non-motile, Gram-negative short rods. Neighbour-joining and minimum-evolution phylogenetic analyses clearly indicated that the isolates were related to members of the genus Bacteroides (Fig. 1) and the maximum-parsimony analysis gave similar results (not shown). Two strains, ST170
T and ST180, formed a single cluster and a distinct line of descent and exhibited 99.7 % 16S rRNA gene sequence similarity to each other. Between strain ST170 T and the type strains of species of the genus Bacteroides, the highest 16S rRNA gene sequence similarities were found with Bacteroides massiliensis JCM 13223 T (95.1 %), Bacteroides dorei JCM 13471 T (94.6 %) and Bacteroides vulgatus JCM 5826 T (94.4 %). These values were low enough for the proposal of a novel species without evidence from DNA-DNA hybridization experiments (Stackebrandt & Ebers, 2006) . Furthermore, the hsp60 sequences of strains ST170
T and ST180 determined and analysed in this study ( Supplementary Fig. S1 , available in IJSEM Online) confirmed the result of the 16S rRNA gene sequence analysis. The hsp60 sequence similarities between strain ST170
T and strain ST180, B. massiliensis JCM 13223 T , B. dorei JCM 13471 T and B. vulgatus JCM 5826 T were 99.7, 91.8, 93.7 and 91.8 %, respectively.
16S rRNA gene sequence analysis also showed that strain ST28 T formed another single cluster and a distinct line of descent (Fig. 1) . Strain ST28
T exhibited the highest 16S rRNA gene sequence similarity with Bacteroides uniformis JCM 5828 T (98.1 %). The hsp60 gene sequence of strain ST28
T also showed the highest similarity to that of B. uniformis JCM 5828 T (97.0 %). It has been shown that about 97.0 % hsp60 sequence similarity is the cut-off value for separating closely related species in the genus Bacteroides: for example, there is 97.0 % hsp60 sequence similarity between B. massiliensis JCM 13223 T and B. vulgatus JCM 5826 T (Sakamoto et al., 2010) . DNA-DNA relatedness between strain ST28 T and B. uniformis JCM 5828 T was low (1 %), which clearly indicated that they belonged to different species. These results showed that strain ST28
T was a representative of a novel species. The DNA G+C contents of strains ST170
T , ST180 and ST28 T for both API systems except for indole production and afucosidase activity (Supplementary Table S1 ). Indole production 2 2 2 2 2 + Acid production from (API 20A): Bacteroides chinchillae and B. rodentium spp. nov.
